Abstract: This is a unique report of two cases of patients with end-stage renal disease on hemodialysis, receiving ipilimumab for treatment of metastatic melanoma, as there is a paucity of safety and efficacy data in this patient subgroup.
Introduction
Ipilimumab is a fully human IgG-1 antibody that binds to the CTLA-4 moleculea coinhibitory immune checkpoint expressed on activated T cells. Blocking signaling through the CTLA-4 molecule results in unrestrained activation of T cells, which can translate into meaningful clinical response. Ipilimumab is the first agent to have demonstrated a survival advantage in the setting of metastatic melanoma. 1, 2 The US Food and Drug Administration (FDA) approved ipilimumab in 2011 for patients with advanced melanoma, based on the results of a pivotal Phase III trial in previously treated patients. While safety and clinical efficacy data are well-documented for ipilimumab, the Phase III studies excluded patient subgroups with severe renal and hepatic impairment, including patients on chronic hemodialysis. 3, 4 In this report, we describe two patients with end-stage renal disease (ESRD) on hemodialysis who were safely treated with ipilimumab. Both had previously received other treatments for advanced metastatic melanoma. This report will hopefully contribute to the knowledge base on the long-term safety profile of this drug in patients with ESRD, until larger and prospective series become available.
Report of cases Case 1
A 69-year-old Caucasian male initially presented with melanoma in the left posterior auricular area in August 2010. Breslow's thickness was 5.5 mm with ulceration and one of five sentinel lymph nodes in the left cervical basin were involved. A positron emission tomography-computed tomography (PET/CT) scan revealed no evidence of distant metastatic disease. Left neck dissection performed in October 2010 showed three additional lymph nodes were involved -the final pathologic stage was stage IIIC (T4bN3M0). He had significant comorbidities, including ESRD secondary to glomerulonephritis, for which he had been on hemodialysis since 2009. In the adjuvant setting, he received radiation to the left neck and was not considered fit for systemic intervention due to his comorbidities. His tumor was found to harbor the BRAF V600E mutation, and he was started on vemurafenib 720 mg orally twice daily, with weekly monitoring due to his ongoing hemodialysis. Restaging PET/CT scan in July 2012 showed a partial response to therapy with a decrease in size of some of the lesions, as well as a reduced standardized uptake value. The response was short-lived, with clear progression in October 2012, followed by discontinuation of vemurafenib ( Figure 1 ).
He was started on immunotherapy with ipilimumab and received four doses of ipilimumab at 3 mg/kg over 12 weeks. He was clinically noted to have a response in the dermal deposits as early as the second dose of treatment. He developed grade 1 pruritus after his second dose of ipilimumab that was managed with topical over-the-counter hydrocortisone ointment. Overall, his tolerance remained excellent, and he did not require any other intervention. Imaging obtained in January 2013 showed a significant response, which was confirmed at week 16. His last imaging studies obtained on May 16, 2013 showed ongoing response (Figure 1 ). The patient continues to do well on hemodialysis with his Eastern Cooperative Oncology Group (ECOG) performance status preserved at 0.
Case 2
A 56 year-old Caucasian male with hypertension, diabetes mellitus, and ESRD requiring hemodialysis for 4 years, was He underwent wide local excision and sentinel lymph node mapping; the surgical specimen showed extensive residual disease with multiple satellite and in transit metastases involving the dermis and subcutaneous tissues. One sentinel lymph node was positive for metastasis in the left axilla that prompted left axillary dissection and showed 1/15 lymph nodes to be involved. The patient declined adjuvant radiation and interferon at that time. In August 2012, he presented with local recurrence in the form of extensive local subcutaneous involvement that was re-excised. He subsequently developed rapid progression of disease with unresectable multiple satellite and in transit lesions, palpable left cervical lymph nodes, and left axillary lymphadenopathy ( Figure 2 ). His tumor was noted to be BRAF wild-type. His ECOG performance status was 1. Treatment with ipilimumab at 3 mg/kg was started in November 2012, administered immediately after hemodialysis. After the first dose, the patient developed grade 2 fatigue, grade 2 pruritus, and grade 1 erythematous rash on the left lateral chest wall. His symptoms responded to topical 1% hydrocortisone cream and oral antihistamines. After the second dose of ipilimumab, marked worsening of skin toxicity was noted, with a grade 3 pemphigoid rash and bullous lesions involving the upper and lower extremities (Figure 2) . He was treated with oral systemic steroids, seen by a dermatologist with slow improvement and resolution of the bullous changes, erythema, desquamation, and pruritus. Further doses of ipilimumab were held due to recurrent infections requiring hospitalizations. Restaging computed tomography (CT) scans in January 2013 showed a mixed response, with a new large cytologically negative exudative pericardial effusion, bilateral sub-centimeter pulmonary nodules, and splenomegaly with multiple parenchymal lesions, while the lesions on his left upper back as well as his cervical and axillary lymphadenopathy markedly improved or resolved on physical exam. Subsequent CT scans in March 2013 showed resolution of the pericardial effusion, marked improvement in the pulmonary and splenic lesions, and continuing resolution of the cutaneous and nodal disease. The most recent CT scan from July 2013 revealed essentially no evidence of metastatic disease. Physical exam shows the presence of a few decreasing residual subcutaneous nodules and vitiligo in the upper extremities ( Figure 2 ). His ECOG performance status was 0 and he remains on hemodialysis.
Discussion
No published data addressing the safety and efficacy of ipilimumab in patients with ESRD on hemodialysis Reports of acute kidney injury and autoimmune nephritis following treatment with ipilimumab have been published in the literature; the incidence is low, affecting less than 2% of patients receiving treatment. [6] [7] [8] Immune-mediated toxicity is characteristic of ipilimumab-based therapy, and can potentially affect any organ system. 9 While the concern about worsening renal function may not be relevant in patients with ESRD on hemodialysis, there is paucity of data regarding the safety and efficacy of administering ipilimumab in this subset of patients. Despite the dearth of information regarding its long-term safety profile, administering ipilimumab in this particular population has generally been considered safe by larger centers experienced with its use based on the hepatic metabolism of ipilimumab, lack of renal excretion, and no evidence to suggest tissue accumulation. No dose adjustment is required in the setting of renal impairment, according to the manufacturer's package insert. 8 Because of its high molecular weight, ipilimumab is not expected to be dialyzed and no dose adjustments were made in our patients.
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The two cases described in this report demonstrate that ipilimumab can be administered safely and can elicit clinical benefit in patients with ESRD on hemodialysis. The information from these cases is reassuring, at least until post-marketing prospective studies and pharmacovigilance data become available to validate our observations.
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